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ABSTRACT : PROBLEM TO BE SOLVED: To maintain a temperature compensation characteristic in a 
satisfactory way by mounting an IC chip, that includes an oscillation circuit element and a 
storage circuit, and integrating a temperature compensation element to form a 
temperature compensation mechanism onto part of an insulation package, connecting an 
adjustment terminal connected to the storage circuit of the IC chip to a circuit pattern and 
resin- molding the IC chip and a crystal vibrator. 

SOLUTION: An IC chip 4 is connected directly to the circuit pattern of an insulation 
package 1 electrically and mechanically, and is mounted on the major surface of the 
insulation package 1 . A mounting terminal 15 and an adjustment terminal 25 are 
connected to 2nd and 3rd conductive paths which extend from each terminal of the IC chip 
4 at the outer circumference of the bottom side of the insulation package 1 . the mount 
terminal 1 5 and the adjustment terminal 25 are led out, and the IC chip 4 and a crystal 
vibrator 3 are resin-molded altogether. Data required for temperature compensation are 
written in a storage circuit in the IC chip 4, while monitoring each frequency characteristic 
based on an output from the mounted vibrator to adjust the frequency temperature 
characteristic. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the manufacture approach of the temperature- 
compensation oscillator which made the temperature compensated crystal oscillator (it considers as a 
temperature-compensation oscillator below) used as the resin mold mold the field of the invention, and 
made especially the temperature-compensation property stability. 
[0002] 

[Description of the Prior Art] (Background of invention) A crystal oscillator is used abundantly as a 
reference standard of a frequency and time amount at many communication equipment and digital 
control devices. Also in it, a temperature-compensation oscillator is frequently used for the electronic 
equipment used, for example under a dynamic environment from compensating the frequency 
temperature characteristic and a stable frequency being obtained to a temperature change. Moreover, on 
the other hand, the much more miniaturization and dependability are searched for from the spread of 
cellular phones etc. (Reference official report: JP, 10-2273 5, A) 

[0003] (An example of the conventional technique) Fig. 5 is drawing of the temperature-compensation 
oscillator explaining the 1 conventional example. A temperature-compensation oscillator encloses the 
piece 2 of Xtal with the interior of the insulating container 1, forms a quartz resonator 3, and comes to 
prepare the IC chip 4 in an outside-surface pars basilaris ossis occipitalis. The insulating container 1 
consists of a ceramic which has a level difference 5 inside, and projects the adjustment wall 6 from one 
side face. A ceramic considers as a laminated structure, calcinates the green sheet abode of four sheets 
here, and is formed (refer to the 6th Fig.). And every four electrodes [ two ] for surface mounting which 
are not illustrated covering are countered and formed in a base from the side face of an outside surface. 
The effective area of the insulating container 1 can form a metal ring 7, it joins a lid 8 by seam welding, 
and the closure is carried out. 

[0004] The piece 2 of Xtal consists of an AT cut, fixes an end side to the level difference 5 of the 
insulating container 1, and is held. The IC chip 4 comes to integrate the oscillator-circuit component 
containing Transistor Tr, Capacitor C (1 2), Resistance R (1-4), and electrical-potential-difference 
variable-capacitance-diode D, and the temperature-compensation component which constitutes the 
temperature-compensation device 10 including a store circuit (memory 9) (refer to the 7th Fig.), and the 
inside of the slot 1 1 in which it was prepared in the outside-surface pars basilaris ossis occipitalis of the 
insulating container 1 , and the circuit pattern was formed ~ direct — electric - being mechanical (called 
the so-called direct mounting or a face down) — it connects and is covered by resin 12. 
[0005] Data required for a temperature compensation are inputted into the store circuit 9 of the IC chip 4 
electrically connected with this from two or more adjustment pattern terminals 13 prepared in the 
adjustment wall 6 in such a thing, measuring the temperature characteristic for every crystal oscillator. 
And when the frequency temperature characteristic satisfies specification, the adjustment wall 6 is 
separated from insulating contamer 1 body. Then, a product is shipped, for example, conveys a high 
temperature furnace, the surface mounting electrode 24 is connected by cream solder 23 grade, and the 
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surface mount of it is carried out to the circuit boards 14, such as a cellular phone, (Fig. 8). 
[0006] 

[The solution technical problem which invention tends to solve] (Trouble of the conventional technique) 
However, in the temperature-compensation oscillator of the above-mentioned configuration, the accident 
disconnected by exfoliation of the surface mounting electrode 24 etc. after equipping the circuit board 
14 might be produced. That is, although four base peripheries of the insulating container 1 are connected 
to the circuit board 14, the surface mounting electrode 12 is the film by baking, and, originally its 
reinforcement of the electrode itself is small. Moreover, when torsion and distortion arose in the circuit 
board 14, for example by an impact etc., there was a problem to which an impact acts intensively and 
exfoliates in one place or two places with the bad paralleUsm to the circuit board 14 among four places. 
[0007] (Countermeasure) It replaced with the surface mounting electrode 24 there, and as shown in Fig. 
9, the mounting terminal 15 which consists of a metal plate was connected to the surface moimting 
electrode 24, and the temperature-compensation oscillator to which a wrap and this very thing use the 
whole as a well-known resin mold mold with the resin object (resin mold object) 16 was proposed 
(reference: JP,3-151704,A). In such a thing, a notch 17 is formed, for example in the base of the resin 
mold object 16, the mounting terminal 15 is made crooked there and a tip side is introduced into it. And 
the tip side flat part 18 is connected to the circuit board 14. Therefore, in this case, since the mounting 
terminal 15 is a metal plate, in addition to the reinforcement of itself being high, according to the elastic 
operation by the path length and flection of the mounting terminal 15 etc., it is strong against an impact 
and the exfoliation from the circuit board is prevented. In addition, it is the **** sectional view of tiie 
alternate long and short dash line in drawing. 

[0008] (Trouble of a countermeasure) However, in such a thing, when the frequency temperature 
characteristic was adjusted before resin mold, there was a problem which worsens a temperature- 
compensation property. That is, the stray capacity between the circuit patterns formed in one principal 
plane of the insulating container 1 changed with resin mold objects 16 (in short, the dielectric constant 
between circuit patterns changes), and there was a problem which worsens a temperature-compensation 
property. 

[0009] (The purpose of invention) This invention aims at offering the manufacture approach of a 
temperature-compensation oscillator of having maintained the temperature-compensation property good, 
as a resin mold mold. 
[0010] 

[The means which invention tends to solve] After this invention draws the mounting terminal linked to 
the adjustment terminal linked to the store circuit of IC chip, and a circuit pattern and carries out the 
resin mold of a quartz resonator and the IC chip, it makes it a fundamental solution means to have 
controlled the store circuit of IC chip by the writing of data required for a temperature compensation 
from an adjustment terminal. 
[0011] 

[Function] Since this invention controlled the store circuit of the IC chip 4 after resin mold, it has the 
operation which can write in data required for the temperature compensation also in consideration of the 
stray capacity between circuit patterns. Hereafter, the gestalt of operation of this invention is described. 
[0012] 

[Embodiment of the Invention] Figs. 1 thru/or 3 are drawings relevant to the temperature-compensation 
oscillator and this explaining the gestalt of concrete operation of this invention. In addition, a jack per 
line is given to the same part as the before conventional example Fig., and it carries out simple [ of the 
explanation ]. A temperature-compensation oscillator consists of the IC chip 4 which integrated the 
quartz resonator 3 which comes to enclose the piece 2 of Xtal with the insulating container 1 a circuit 
pattern is form in one principal plane , and it becomes same from a ceramic mentioning above , the 
oscillator-circuit component containing an electrical-potential-difference variable-capacity component , 
and the temperature-compensation component including a store circuit , the mounting terminal 15 and 
the adjustment terminal 25 , and a resin mold object 16 ( Fig. 1 ) . 

[0013] In addition, the circuit pattem formed in the base of the insulating container 1, As typically 
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shown in Fig. 2, it consists of the 3rd track 21 (abc) which connects the 2nd track 20 (abed) which 
extends the 1st track 19 Hnked to the both-ends child of a quartz resonator 3, and the oscillator-circuit 
section of the IC chip 4 (ab), and the output terminal, power supply terminal and ground potential 
terminal of the oscillator-circuit section of the IC chip 4, and serves as the surface mounting electrode 24 
(abed), the store circuit 9 of the IC chip 4, and the adjustment terminal 25. In addition, 20d of signs is 
the 2nd track used as 24d of surface mounting electrodes, and they connect with the terminal which 
manages other functions (standby function) of a dummy or IC chip. Moreover, although the 3rd track 
was made into three of 21 (abc), it becomes more than this in fact. 

[0014] In such a thing, first, the IC chip 4 (terminal) is directly connected to the circuit pattern (terminal) 
of the insulating container 1 on electric and a machine target, and the IC chip 4 is carried on the 1 
principal plane of the insulating container 1 (the 1st process). Next, the mounting terminal 15 (abed) and 
the adjustment terminal 25 (abc) are connected to the 2nd and 3rd tracks 20 (abed) and 21 (abc) which 
extended fi*om each terminal of the IC chip 4 on the base periphery of the insulating container 1 . In this 
case, the plurality of the mounting terminal 15 and the adjustment terminal 25 which makes a pair 
extends from the metal frame 22, and it is collectively connected by the IC chip 4 (refer to the 2nd 
process and the 3rd Fig.). 

[0015] Next, resin mold is collectively carried out with the metal mold which is made to draw the 
mounting terminal 15 and the adjustment terminal 16, and does not illustrate the IC chip 4 and a quartz 
resonator 3 (the 3rd process). Next, each mounting terminal 15 and the adjustment terminal 25 except 
the object for ground potentials are cut from a metal frame, and a crystal oscillator is made to drive 
separately. And supervising the frequency temperature characteristic based on the output from mounting 
terminal 15a separately, data required for a temperature compensation are written in the store circuit 9 of 
the IC chip 4 from the adjustment terminal 25, and the frequency temperature characteristic of each 
crystal oscillator is adjusted (the 4th process). 

[0016] And the adjustment terminal 25 (abc) is cut from the outcrop of resin mold, and mounting 
terminal 15c for ground potentials is cut from the metal frame 22, and each temperature-compensation 
oscillator is obtained (refer to the 5th process and the front 1st Fig.). It introduces into the notch 17 in 
which the mounting terminal 15 (abed) of each temperature-compensation oscillator was made crooked, 
and the tip side was finally prepared on the base of the resin mold object 16 (refer to the 6th process and 
the front 9th Fig.). 

[0017] (The operation effectiveness by 1 operation gestalt of invention) If it is such a manufacture 
approach, after carrying out the resin mold of a quartz resonator 3 and the IC chip 4, data required for 
the temperature compensation of a crystal oscillator will be written in a store circuit 9. Therefore, since 
it means compensating the frequency temperature characteristic also in consideration of stray capacity 
with the resin mold object 16, a temperature-compensation property is maintained good. 
[0018] And with this 1 operation gestalt, since the moxmting terminal 15 is introduced into the notch 17 
of the resin mold object 16 and the tip side flat part 18 is fixed to the circuit board 14, shock resistance is 
improved with the reinforcement and elasticity of the mounting terminal 15. Therefore, the exfoliation 
from the circuit board 14 can be prevented. 

[0019] Moreover, with this operation gestalt, since it connects with the metal frame 22 and two or more 
quartz resonators 3 carrying the IC chip 4 are manufactured in one (batch processing), it becomes good 
[ the yield on manufacture ]. That is, in the case of the before conventional example, a ceramic is made 
into the shape of a sheet, and even when two or more insulating containers 1 are formed, a temperature- 
compensation oscillator is manufactured in package and a defective is generated [ for example, ] at the 
installation process of the piece 2 of Xtal etc. in a production process several [ in a sheet ], it is conveyed 
to a final process with the shape of a sheet. And a defective is discarded when a sheet is divided 
separately. Therefore, the yield by batch processing falls. 

[0020] On the other hand, with this operation gestalt, what satisfied specification altogether is chosen 
and a quartz resonator 3 is connected to a metal frame. Therefore, since the defective resulting from a 
quartz resonator 3 is not generated, its yield by batch processing improves. 
[0021] Moreover, in the conventional case, since the IC chip 4 is laid undergroimd in a slot 1 1, a 
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ceramic container serves as 4 layer structures. Moreover, since the adjustment wall 6 is required, it 
becomes superficially, in height, and large, the amount of ceramics per piece becomes large, and costs 
increase. On the other hand, with this example gestalt, since a three-tiered structure does not take the 
adjustment wall 6 to a ceramic, costs can be made cheap. Of course, since the metal frame 22 and the 
resin mold object 16 are required, the costs of the part require, but economical effectiveness is 
expectable if the amount of a ceramic, the point of the yield, etc. are compared. 
[0022] 

[Other matters] With the gestalt of the above-mentioned implementation, although the temperature 
compensation oscillator was constituted only from a quartz resonator and an IC chip, components, such 
as a capacitor, may be carried in quartz-resonator 3 front face if needed, for example. Moreover, 
although the electrical-potential-difference variable-capacity component D was integrated and being 
prepared in the IC chip 4, it is good, even if it makes this separate, and carries in the front face of a 
quartz resonator 3 and carries out the resin mold of these. Moreover, after adjustment of the frequency 
temperature characteristic, although the adjustment terminal 25 was cut, it is good also as left if needed. 
[0023] Moreover, although the mounting terminal 15 was formed by using the surface mounting 
electrode 24 of a quartz resonator 3 as an inferior surface of tongue, since the resin mold (im-illustrating) 
of the mounting terminal 15 may be connected and carried out by using a surface mounting electrode as 
a top face and it becomes large about that path length in this case as shown, for example in Fig. 4, the 
elastic effectiveness can be heightened fiuther. 

[0024] Although various modification was possible for the approach to bend carrying out exposing the 
formation approach of resin mold, for example, a part, and the insulating container 1 in addition to a 
ceramic, and the mounting terminal 15 etc. if it was in operation of this invention, it was made paying 
attention to change of the temperature-compensation property before and behind resin mold produce 
when the resin mold of the circuit pattern top is carry out fimdamentally. What adjusted the frequency 
temperature characteristic by the writing of compensation data after resin mold belongs to the technical 
range of this invention. 
[0025] 

[Effect of the Invention] temperature compensation oscillator offer of the resin mold mold which 
maintained the temperature compensation property good since data required for a temperature 
compensation from an adjustment terminal wrote in this invention and it controlled the store circuit of 
IC chip after it drew the mounting terminal linked to the adjustment terminal linked to the store circuit 
of IC chip, and a circuit pattern and carried out the resin mold of a quartz resonator and the IC chip - it 
can do. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is the manufacture approach of a temperature compensated crystal oscillator of having 
provided the quartz resonator which comes to enclose the piece of Xtal with the insulating container 
formed in one principal plane in the circuit pattem. The 1st process which connects with said circuit 
pattern and carries IC chip which integrated the oscillator-circuit component which forms an oscillator 
circuit, and the temperature compensation component which forms a temperature compensation device 
including a store circuit on the 1 principal plane of said insulating container, The 2nd process which 
connects to said circuit pattem the mounting terminal electrically connected with the adjustment 
terminal linked to the store circuit of said IC chip in said oscillator circuit, The 3rd process which draws 
said adjustment terminal and said mounting terminal outside, and carries out the resin mold of said IC 
chip and said quartz resonator, The manufacture approach of the temperature compensated crystal 
oscillator which consists of the 4th process which writes the data of a temperature compensation in said 
store circuit from an adjustment terminal, and adjusts the frequency temperature characteristic of a 
crystal oscillator after said 3rd process. 



[Translation done.] 
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[Drawing 1] 




[Drawing 2] 
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[Drawing 4] 
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[Drawing 6] 
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[Drawing 7] 
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